Hippocampal theta or rhythmic slow activity (RSA) occurring during exploratory behaviors and rapideye-movement (REM) sleep is a characteristic and well-identifiable oscillatory rhythm in animals. In contrast, controversy surrounds the existence and electrophysiological correlates of this activity in humans. Some argue that the human hippocampal theta occurs in short and phasic bursts. On the contrary, our earlier studies provide evidence that REM-dependent mesiotemporal RSA is continuous like in animals but instead of the theta it falls in the delta frequency range. Here we used a virtual navigation task in 24 epilepsy patients implanted with foramen ovale electrodes. EEG was analyzed for 1-Hz wide frequency bins up to 10 Hz according to four conditions: resting, non-learning route-following, acquisition and recall. We found progressively increasing spectral power in frequency bins up the 4 Hz across these conditions. No spectral power increase relative to resting was revealed within the traditional theta band and above in any of the navigation conditions. Thus the affected frequency bins were below the theta band and were similar to those characterizing REM sleep in our previous studies providing further indication that it is delta rather than theta that should be regarded as a human analog of the animal RSA.
b s t r a c t
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Introduction
Hippocampal rhythmic slow activity (RSA) or theta is a prominent electroencephalographic (EEG) pattern recorded from the hippocampus in many mammalian species during rapid-eyemovement (REM) sleep, exploratory behaviors and movements (Jouvet et al., 1959; Grastyán and Karmos, 1961; Vanderwolf, 1969; Whishaw and Vanderwolf, 1973) . Recently there has been much progress in understanding the role of theta oscillations in organizing neuronal activity in animals (O' Keefe and Dostrovsky, 1971; O'Keefe and Recce, 1993; Skaggs et al., 1996; Skaggs and McNaughton, 1996; Nádasdy et al., 1999; Huerta and Lisman, 1993; Montgomery et al., 2008) . This knowledge resulted in functional theories implicating theta in memory and other cognitive processes. There was also a tendency to transfer animal-based theories Abbreviations: EEG, electroencephalogram; FO, foramen ovale; REM, rapid eye movement; RSA, rhythmic slow activity.
* Corresponding author at: National Institute of Neuroscience, Amerikai út 57, Budapest H-1145, Hungary. Tel.: +3614679300. E-mail address: clemenszsofia@gmail.com (Z. Clemens). 1 These authors contributed equally to this work. to humans. However, there is still no general consensus whether hippocampal theta really exists in humans or whether theta seen in humans is a functional analog of that in animals. This is an important issue since in the human literature there is abundant data on theta that was found during virtual navigation (Kahana et al., 1999; De Araújo et al., 2002; Bischof and Boulanger, 2003; Ekstrom et al., 2005) working memory tasks (Tesche and Karhu, 2000; Raghavachari et al., 2001; Sauseng et al., 2004) and REM sleep (Cantero et al., 2003) . These studies report theta appearing in short and phasic bursts instead of continuous activity typically seen in animals. In contrast Bódizs et al. (2001a) reported REM-dependent mesiotemporal RSA that was continuous like in animals but instead of the theta it fall in the delta (1.5-3 Hz) frequency range. This initial work was followed by others demonstrating delta activity also during wake-sleep transition a state characterized by several REM-like features (Bódizs et al., 2005 (Bódizs et al., , 2008 . The presence of hippocampal delta activity during REM sleep as well as wakefulness was also demonstrated by other investigators using stereo-EEG recordings (Moroni et al., 2007 (Moroni et al., , 2012 Ferrara et al., 2012) while another study reported a phase-locking of single-neuron activity to hippocampal delta activity while patients performed a virtual navigation task (Jacobs et al., 2007) . In a recent study we demonstrated a phase-coupling of high-frequency activity with the 1.5-3 Hz
